I. INTRODUCTION
It is natural to expect that aggregate agricultural growth is positively related to infrastructure development. However, how to strengthen such a relationship at the operational level remains debatable. Specifically, it is questionable what type of infrastructures need developing to promote agricultural production and competitiveness. Which farm product is the most important to stimulate overall growth and reduce poverty in developing countries?
The current paper, casting light on the significance of agriculture in Africa, aims at examining the potential effects of infrastructure development on agricultural growth.
Following the general overview, the paper will pay particular attention to two commodities that are differently characterized at various levels: coffee and cocoa, and dairy-essentially cow milk. Sub-Saharan Africa is the geographic focus of this paper because the region is and will continue to be relatively heavily dependent on the agricultural sector into the foreseeable future. However, the empirical results are relevant to other regions as well.
Methodologically, the paper takes the middle course between the micro and macro perspectives in the sense that it estimates the supply and demand system for a given commodity, while relying on existing aggregate data. There are considerable data limitations to directly answer the above-mentioned questions, and the possible answers may vary across commodities and across countries.
1 However, it can be shown that infrastructures would influence coffee and dairy production differently, and different infrastructure services have to be improved to accelerate agricultural growth.
The potential of agriculture to contribute to the overall growth of economies in Africa is regarded as high. However, in general, under current contributions such growth seems very moderate. Over the past five years about 75 percent of the countries whose data are available achieved relatively low growth rates in agriculture, compared with nonagricultural sectors 
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Lack of adequate infrastructure might be another reason for stagnant agricultural productivity improvement. Infrastructure stocks have normally been found conducive to economic development because infrastructure improvements could reduce transportation and transaction costs for producers (e.g., Canning, 1998; Fay and Yepes, 2003; Calderón and Servén, 2004) . 5 For the same reasons, more agriculture-related infrastructures are expected to reduce farmers' costs and accelerate growth in agriculture (e.g., Antle, 1983; Mundlak et al., 2004; Gardner, 2005) . Investments in rural infrastructure are often deemed as most effective to promote agricultural growth and reduce poverty, along with agricultural research and education (Fan et al., 2002; World Bank, 2005) .
However, the empirical linkage between agricultural growth and infrastructure is not easily demonstrated. Figure 2 depicts the relationship between a proxy of infrastructure stocksi.e., road density-and unexplained (compound annual) growth after controlling for the initial level of economic development measured by per capita GDP in logarithm. As expected, there is a significant positive relationship between these two variables. 6 By contrast, the same specification yields a negative association when accounting for only agricultural growth ( Figure 3 ). Thus, accumulated transport infrastructure seems to play a significant role in encouraging overall economic development but not agricultural growth.
Notably, as shown in Table 1 , the above contrast is not characteristics of only the road density but almost common despite the choice of infrastructure variables (i.e., electric power consumption and teledensity).
7 5 Calderón and Servén (2004) show that growth is generated by the quantity of infrastructure stocks but not by the quality of infrastructure. However, there might be a practical sense that the quantity would likely matter at the earlier stage of development, and then the quality would become more important later on. 6 On a level basis, obviously, there is a strong correlation between GDP and infrastructure stocks (e.g., World Bank, 1994). On one hand accumulated public infrastructure would improve economic efficiency and increase GDP, and on the other hand higher national income would afford more investment in infrastructure. 7 When the share of population with access to improved water sources is used for infrastructure, both GDP and agricultural growth have been found insignificantly associated with the infrastructure proxy. *, **, and *** indicate the 10%, 5% and 1% significance levels, respectively.
Avg. GDP growth Agricultural GDP growth Note that the dependent variables are the five-year average GDP growth rate and agriculture sector growth rate, respectively. The standard errors are shown in parentheses.
Source: Author's estimations.
There are many potential reasons for this poor relationship between infrastructure and agricultural growth. First, aggregation of agricultural outputs may not be suitable for addressing a question on the infrastructure impact on farming productivity. One of the most traditional approaches in this area is to estimate an aggregate production function of agriculture (e.g., Antle, 1983; Mundlak et al., 2002; Mundlak et al., 2004; Bravo-Ortega and Lederman, 2004) . However, such estimates may not be straightforward to be interpreted from the governmental policy point of view, unless only one farm product is sufficiently dominant in the economy. 8 Each agricultural product must have a unique production function and thus require different inputs. For the same reasons, it is also unlikely that different commodities would benefit identically from a particular type of public infrastructure.
Second, the conventional infrastructure variables may also be inappropriate in the sense that they do not represent agriculture-specific infrastructure. For instance, agricultural growth is unlikely to be stimulated even if water access is improved. This is because the majority of agricultural activities are concentrated on rural areas while water access mostly benefits urban dwellers. 9 Most direct agriculture-related "infrastructure" may be rural roads and irrigation if applicable (World Bank, 2005; Williams et al., 2006; Buys et al., 2006; Broadman, 2007) . Without effective access to the input and output markets, agriculture production could not be viable. In this context, the most relevant infrastructure proxy would be the "rural access index" (Roberts et al., 2006) . Irrigation water is a major input to traditional staple crops; a good proxy may be the share of irrigated land to total cropland, which is available by World Development Indicators (WDI) or FAOSTAT.
Infrastructure that farmers indirectly rely on differs from commodity to commodity. If inputs and outputs are mass-transported, railways may be an essential infrastructure. If a modern system of "factory farming," which requires various inputs and agricultural machinery, is adopted, production efficiency would be affected by electricity and water supply infrastructure. If informational market access is important for effective production and export purposes, a telecommunications network is essential (Timmer, 2002; Williams et al., 2006) . Lio and Liu (2006) show that the elasticity of information and communication technology is approximately 0.21, meaning that a 1 percent increase in Internet, personal computer, cellular phone or fixed line users would raise total agricultural value added by 0.21 percent.
Moreover, the possible complementarity between types of infrastructure may complicate the assessment of growth effects of infrastructure investment. A large investment in irrigation without roads does not make sense if roads are essential for access to the market.
Finally, the last possible reason for failure to capture a positive agriculture-infrastructure linkage is the uncontrolled endogeneity and omitted variable problems; without dealing with them adequately, the true impact of infrastructure on agricultural production cannot be estimated. There are at least two approaches to solve these issues: partial and general equilibrium. The former, as typically adopted in the industrial organization and agricultural economics literature, focuses on the market structure and performance. It estimates the supply and/or demand functions of particular merchandise, especially investigating price elasticities, using an instrumental variable technique (e.g., Morrison, 1997; Reed and Saghaian, 2004) . 10 As per Delgado et al. (2005) , the poor quality of transport infrastructure hampers efficient pass-through of wheat, rice, maize and cassava prices in Tanzania. Iimi (2007) also shows that quality roads and electricity infrastructure could significantly reduce beef production and export costs.
On the other hand, the general equilibrium approach establishes a set of structural equations in broader circumstances and analyzes the detailed interactions that would occur among the variables included in the model. With provincial-level data in China, Fan et al. (2002) , 10 All production and cost function models mentioned above could be categorized into this.
modeling the poverty, wage, production, investment, and terms of trade equations, estimate returns of different public investments to growth and poverty reduction. They find that agricultural research and development (R&D) and education would considerably increase agricultural GDP, and that public road and telecommunication investment would more benefit nonagricultural growth. The results for Thailand are more or less the same (Fan et al., 2004) . A computational general equilibrium (CGE) model is also considered as a version of this general approach (e.g., Nordås, 2004; Mlachila and Yang, 2004; USITC, 2004) .
The following analysis adopts the partial equilibrium approach with agricultural trade data.
This approach has the advantage of relatively low data requirements and high tractability;
based on micro-foundations, it can easily focus on specific issues in question. Though, it may overlook some possible side effects that would occur in the economy beyond the model. In contrast, the general equilibrium approach is good at providing a broad picture of the economy but will risk complicating the structural specification and requiring much extensive data; it preferably requires disaggregate data on the sub-national level. Concern also grows over misspecification and critical omitted variables, as the model includes more equations.
Moreover, the "black-box" criticism, to which the CGE model is typically vulnerable, would be applicable.
The paper attempts to relate product market outcomes to agricultural-related infrastructures for two commodities: coffee (together with cocoa in our following empirical specification), and dairy. These are economically and socially important in Africa. In addition to the traditional infrastructure variables, various agricultural (or rural) infrastructure proxies are examined: rural telecommunications adoption index, rural water access, electricity consumption for agricultural purposes, and rural access index.
The following sections are organized as follows. Section II describes an overview of agriculture in Sub-Saharan Africa. Section III develops an empirical model to estimate the supply and demand functions of each farm product. Section IV quantifies the infrastructure effects on the production and export of coffee and cocoa, and milk, and discusses some policy implications for African countries when comparing those two cases.
II. OVERVIEW OF AGRICULTURAL PRODUCTION AND INFRASTRUCTURE IN AFRICA
The significance of agricultural production in the economy is high in Sub-Saharan Africa. In that region 12 out of 36 countries whose data are available have agricultural shares of GDP greater than 30 percent and agricultural contribution to total exports greater than 10 percent; whereas this magnitude of agriculture contribution to GDP is not achieved for any country in other regions (Figure 4 ). It means that agricultural sector development remains crucial for growth in Africa. The challenging of achieving this growth seem even more difficult when taking into account the fact that African countries have achieved systematically rather lower agricultural growth than other regions (Gardner, 2005) .
It is no less important that the dependency varies from country to country even within the region. Some countries, such as Guinea-Bissau and Liberia, heavily depend on agriculture (accounting for about 60 percent of GDP), while in others such as Botswana and South
Africa it is less than five percent ( Figure 5 ). Normally, those countries having relatively low dependency on agriculture tend to be natural resource-rich economies in the region. What does Africa produce in agriculture? Table 2 indicates some major agricultural items that African countries are producing. On a regional aggregate basis Africa mainly supplies traditional staple crops, such as cereal, cassava, sugar, maize, yams and rice. Besides grains and root crops, cocoa and coffee, meat (beef, veal and chicken) and fruits (bananas, oranges and papayas) are also important. Dairy (cow and goat milk) is increasingly gaining in importance as an agricultural commodity in the region.
From the exports point of view, there are five important commodities produced in Africa: (i) coffee, cocoa and tea, (ii) cotton-related commodities, (iii) livestock products, (iv) tobacco leaves and products, and (v) sugar. Table 3 includes the three largest agricultural items exported from African countries whose economies are heavily dependent on agricultural production; the threshold is 30 percent of GDP. Vanilla from Comoros and natural rubber from Liberia appear exceptional in the region. In the growth context, agricultural exports and commodities which are primarily consumed domestically (as shown in Tables 2 and 3) are characterized much differently. The following empirical work analyzes two groups of commodities: coffee and cocoa, and cow milk; they are chosen because of their significant but different roles in the African economy. Coffee and cocoa are among high-value agricultural commodities, which require significant land holdings and are mass-produced almost entirely for export, mainly to European countries.
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In contrast, dairy is a mostly small holder occupation, and milk is consumed within the country and contributes to rural employment to a larger extent. Accordingly, dairy development will be one of the key elements to directly improve small farmer livelihood in rural areas is suitable ecologies. In India, for example, small holder dairying is contributing significantly to employment and income generation particularly of women. Wide spread small holder participation in the sub-sector has lead to India moving from a large importer to an exporter of dairy products. Scale neutral dairy production technologies were important to this accomplishment but even more important was the improvement in infrastructure (rural 11 Coffee and cocoa are quite similar in terms of production and processing technology. However, tea is technically differentiated from them, and as the result, the following empirical model does not include tea.
roads, electrification and water supply) which enabled the development of appropriate milk collection modalities and facilities.
In connection to infrastructure, coffee and cocoa would likely necessitate general transport infrastructure for export purposes. Obviously, transport infrastructure is in general essential for any agricultural products because of their nature of perishability. But an efficient transport network from farms to ports is of particular importance for export commodities.
Telecommunications may also be necessary for the country to be fully integrated into the global supply chain and marketing system.
As well as accessibility which depends on roads, dairy production needs water and electricity critically.
12 Water has to be provided for animal drinking purposes and sanitary production, and electricity is most critical for cooling milk on farm or at nearby collection points. Fresh milk is highly perishable and is rendered completely unfit for consumption fresh or for processing if not cooled within four to eight hours depending on the ambient conditions.
On a simple correlation basis, nonetheless, the role of infrastructure assets seems weakly correlated as a facilitator of future production and growth of coffee, cocoa and milk production (Table 4) . 13 The annual growth rate in each commodity production is calculated by volume growth plus the growth rate in real international commodity prices. This clearly could not mean that infrastructure would be useless. Rather, the potential infrastructure impacts might be rather dynamic; public infrastructure would directly reduce production and transport costs and thus raise sales. At the same time, the increased sales would further lower product prices due to economies of scale in production. In our sample, all commodities seem to exhibit economies of scale to a certain extent (Figures 6 to 8 ). But the degree of scale economies is not the same among commodities. Whether infrastructure after all has a positive or negative impact depends on the price elasticity and economies of scale. [ ] 
Demand. From the consumer point of view, suppose that consumer or importer i decides to purchase one unit of agricultural commodity from a variety of country-brands , and maximizes the following utility function:
where and Commodities. To estimate coffee demand and supply, three coffee-related products are sampled from Eurostat: coffee and coffee substitutes (SITC3-071), cocoa (do. 072), and chocolate and food preparations containing cocoa (do. 073). Tea is another major farm product in Africa, but it is technically differentiated in production and processing; thus tea is not included. In the case of dairy, again, three milk-related products are chosen from the WITS COMTRADE database: milk and cream (SITC3-022), butter and other fat of milk (do. 023), and cheese and curd (do. 024). The advantage of pooling data from more than one subcategory is that it allows us to control for unobservable country-specific characteristics in both supply and demand equations, while maintaining a reasonable assumption of a common production function.
Market definition. As a potential market for coffee and cocoa, we focus on the European import market. Europe is the main export destination for many African producers, and European countries are largely dependent on imports for coffee and cocoa. The potential market size is defined as the total imports of EU25 from the world. While European consumers are supposed to purchase one unit of coffee or cocoa from extra-EU countries, the outside option would be to buy coffee and cocoa from intra-EU countries.
15 Both intra-and extra-EU trade data are available in Eurostat. 15 The available data do not distinguish imports from outside the region and re-exports within the region. But the data show that about 80 percent of total coffee imports of EU member countries are associated with extra-EU imports.
For dairy products, the size of Africa's potential import market is defined as five percent of the total volume of production in the region. 16 The idea behind this is that dairy products are primarily expected to be consumed locally, and thus the potential market may be very small.
Given that, each consumer in Africa is assumed to buy one unit of milk from other countries.
Recall that the current regional milk import market is thin but does exist. Some countries are importing dairy products from their neighboring countries. One of the critical assumptions for this definition to be valid is that the domestic and international markets are not completely separated. In principle, the domestic market is linked to the international market, because trade arbitrage would take place if there is a significant difference between the internal and external prices.
On the other hand, when consumers choose not to import dairy products, the outside option is to purchase domestic products. Dairy production data come from FAOSTAT. 17 On the other hand, dairy exports data are collected from the WITS COMTRADE database. Recall that the sample includes only one 5-year period.
Infrastructure variables. Four agriculture-related infrastructure proxies are available: rural access index, rural telecommunications adoption index, rural water access, and agricultural electricity consumption per capita. They are relevant to agriculture but not specific to it. The first is the rural access index, which measures the share of rural residents with access to major roads (Roberts et al., 2006) . It is not panel but cross-sectional data from 178 countries for 1993-2003. Unfortunately, two-third of the data is associated with the period: 2001-05. 16 The amount of dairy exports is subtracted, though it is very small. 17 For milk production, it includes all kinds of milk (i.e., cow (SITC4-0882), buffalo (0951), sheep (0982), goat (1020), and camel milk (1130)). For butter products, butter and ghee (do. 1811) data are used. All kinds of cheese (do. 1745) are used for the cheese item.
Given our empirical model, therefore, it is difficult to solve the endogeneity issue associated with this index.
Second, the rural ICT adoption index is available for most countries; to take into account the possible digital divide between urban and rural areas the index is calculated by multiplying the sum of fixed line and cellular phone users per capita by the ratio of teledensity outside the largest city to teledensity (Lio and Liu, 2006) . Unfortunately, the original data of teledensity-for only main lines-in the largest city and the rest of the areas are no longer published. The latest available data are for 2000 (ITU, 2002) . 18 We use the teledensity outside the largest city in 2000 as a proxy of lagged rural telecommunications infrastructure.
Third, the share of rural residents with access to improved water is used for a proxy of water infrastructure development in rural areas. The data in 1990 and 2004 are available for most countries in World Development Indicators. The share of irrigated land to total cropland is also used for our complementary analysis.
Finally, the data on electricity consumption for agricultural purposes are available from Energy Statistics by International Energy Agency, but only for a limited number of countries.
Particularly in Africa, less than ten countries are covered. We divide the total agricultural electricity consumption by the number of workers who are active in the agriculture sector. As commonly believed, it is true that agricultural areas are lagging behind in electrification (Figure 9 ). At the same time, however, there appears to be a significant positive association between overall and agricultural electricity consumption.
18 After 2002, no mainline teledensity data in the largest city, urban and rural areas are reported in International Telecommunication Union's World Telecommunication Development Report. In addition to the above four variables, the traditional general infrastructure variables are also taken from World Development Indicators: road density, teledensity, electricity consumption per capita and water access. Table 5 summarizes the data availability of our infrastructure variables. When the lagged value is not available, our methodologies cannot be applied. This is unavoidable because available infrastructure data are quite limited. Other variables. Weather data are provided from the National Oceanic and Atmospheric Administration (NOAA) database, the Global Historical Climatology Network (GHCN) Version 2. We create four variables to control regional heterogeneity among our sample countries: average deviation of summer/winter temperature from the long-term trend in 1990-2000, and average deviation of summer/winter precipitation from the long-term trend in 1990-2000. Summer data are taken from either January or July whichever has higher monthly temperature.
Finally, the exchange rate data are calculated from International Financial Statistics; the exchange rate variable in our model is defined as annual changes in the euro per the local currency. The exchange rate appreciation is expected to increase product prices at the destination market and reduce competitiveness.
IV. ESTIMATION RESULTS AND POLICY IMPLICATIONS
Coffee and cocoa. The three-stage least squares estimation is performed for coffee and cocoa, and dairy products separately (Tables 6 and 8) . First of all, in the coffee and cocoa case, the price coefficient is negative and significant; an increase in product prices would lower competitiveness and reduce the market share. Second, transport infrastructure is most important to promote the coffee and cocoa sectors.
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This is consistent with our prior expectation; the overall road connection from farms to primary processing facilities and to major ports are the main determinant of the market performance, because coffee and cocoa are among typical high-value commodities and are exported abroad. This result is not contradictory to the existing study on another high-value agriculture commodity, beef (Iimi, 2007) .
Despite our prior expectation, the impact of telecommunications infrastructure is not significant. The reason may be the measurement error problem. The telecommunications industry is rapidly developing in both quantity and quality terms; the traditional teledensity may not be able to capture such rapid development in the recent years. Recall that our lagged rural telecommunications variable covers only main lines. This obviously underestimates the recent mobile network and Internet development.
In fact, the estimated country-specific fix-effects, rather than the teledensity coefficients, may suggest that branding is very important in this area. The country dummy variables, of which the estimated coefficients are shown in Figure 10 The water access variable seems contradictory. It may be inappropriate to measure the water infrastructure impact on coffee and cocoa production by this variable, because the quality of water for agricultural purposes is not that high, i.e., access to improved water sources (e.g., a household connection, public standpipe, and protected well or spring). Rather, irrigation facility development may be a better proxy for agricultural water infrastructure in this case.
In fact, when the ratio of irrigated land to total cropland is adopted, it has been found that irrigation could reduce the coffee production prices (Table 7) . Although the water access coefficients are still significant, the coefficient of irrigation penetration rate is significant and negative. Third, economies of scale have a large role to play in coffee and cocoa production and exports. The quantity coefficient in the market share equation is significantly negative for all the models. As shown in Figure 11 , the majority of coffee and cocoa producers in Africa still remain relatively small. It will be a challenge, but also an opportunity, to improve their competitiveness by increasing their bargaining power through collective action, for example marketing cooperatives. Exchange rate appreciation may hamper competitiveness improvement of coffee and cocoa products, as expected. But this is somewhat inconclusive. The weather conditions, though omitted from the table, are generally significant in a statistical sense. Hotter-than-usual summer and cooler-than-usual winter temperatures are more productive. More precipitation in summer is welcome, but more precipitation in winter would raise production costs. Table 8 , the price coefficient tends to be significantly negative. Regarding the infrastructure impacts, only water infrastructure seems to contribute to increasing dairy productivity. Of particular note, the positive effect of water access in rural areas has been found robust in a statistical sense. By contrast, the statistical significance of the general water access coefficient is lost in the model where the current infrastructure variable is used.
Milk. As shown in
Similar to the case of coffee and cocoa, economies of scale are likely to matter in the dairy industry. However, the evidence is less conclusive than the coffee case; it depends on specification. This may be intuitively acceptable because the size of dairy production is not large in Africa, except South Africa (Figure 12) . Still, the table indicates that there are many opportunities for African countries, for instance Kenya, to develop neighboring markets within the region, rather than importing dairy products from European countries. Current efforts to promote intraregional trade could pay large dividends to the dairy industry.
The exchange rate is unlikely to affect the market performance in the dairy sector, possibly because most of dairy products are domestically consumed. Unlike coffee and cocoa, weather seems less relevant to dairy sector productivity. In Table 7 , the models do not include weather variables; the null hypothesis that all weather variables are indifferent from zero can easily be rejected by the standard Wald test. C a m e r o o n N i g e r ia S e n e g a l L ib e r i a U g a n d a N a m i b i a M a u r i ti u s F r a n c e G e r m a n y N e t h e r la n d s . The first term in Equation (5) is the direct impact of infrastructure development to reduce production costs. The second is the total effect of scale economies in production, which stem from increases in production generated by the initial price reduction by infrastructure improvement. These first two comprise the price elasticity associated with infrastructure development. The last term in the equation is the total demand elasticity with respect to price. Two infrastructure variables are examined; road density and rural water access for coffee and dairy, respectively. As suggested above, they are among the strongest infrastructure drivers for growth. Sub-Saharan Africa is, again, lagging behind in developing these infrastructures ( Figure 13 ). The implied total elasticity of coffee exports with respect to infrastructure development is estimated at about 0.1-0.5 for African countries ( Table 9 ). The elasticity varies among countries. Theoretically, the empirical exports elasticity could be positive and negative. In our sample, the quantity impact tends to overwhelm the price effect, meaning that infrastructure development would lead to an increase in exports. A 1 percent improvement in road density would lower production and export costs by 0.01-0.2 percent. On the other hand, the quantity might increase by 0.1-0.7 percent.
Assuming a 1 percent increase in the infrastructure measurement, Burundi and Rwanda would be among the largest gainers in terms of incremental relative to GDP. In other countries, the growth impact of road improvement would be more limited at about 0.02 percent of GDP. 
In the case of milk production, the result is somewhat less reliable. The implied elasticity of exports with respect to infrastructure development is estimated at 2 to 5 (Table 10) .
Generally, the effect of economies of scale is large; because the dairy demand looks very price-elastic, farmers who achieve even a small reduction in production costs would likely take advantage of scale economies. In addition to South Africa, which is a single large exporter in the region, Liberia, Nigeria, Togo and Zimbabwe may be able to increase milk production relative to GDP by improvements in rural water access. Technically, second, the model focuses on the commodity import market to avoid the lack of available data. The domestic markets could be inferred from our estimation results under the assumption that the internal and external markets are linked. However, this assumption may be violated in some countries that have considerable trade barriers. Third, the model does not take into consideration the cost of infrastructure provision. In our case, the estimated growth impacts are mostly positive-though sometimes very small in terms of magnitude. However, the accurate net impact of infrastructure development may have to be measured accounting for the cost of public services.
Finally, infrastructure data are still problematic. There is no comprehensive infrastructure data specific to a particular industry. The above analysis may suffer from the measurement error problem. Efforts to correct this data paucity may be well justified. Availability of such date could facilitate evidence based decisions concerning infrastructure development that specifically targets rural growth using agriculture as the vehicle. This remains a weak area of most development strategies.
VI. CONCLUSION
Agricultural development is one of the key for growth in Africa. Aggregate agricultural growth is expected to be accelerated by public infrastructure provision. However, the potential infrastructure impact may vary across commodities.
The paper investigates two different types of farm products: coffee and cocoa, representing high-value export products; and milk, representing a domestic agricultural commodity. The available infrastructure data are quite limited. Some agriculture-or rural-related infrastructure proxies are used: rural teledensity, rural water access and irrigation penetration rate.
The estimation results indicate that agricultural production could be promoted by different infrastructures, depending on commodity. Roads and irrigation facilities could strengthen production efficiency in the coffee and cocoa industries. Telecommunications infrastructures are also important for branding these commodities. Conversely, dairy production requires more water in rural areas.
One of the policy implications is that African countries might have to invest more in communication technologies as well as water and transport infrastructures to improve their agricultural marketing competitiveness. Another is that, to maximize their bargaining power in the market, collective action, for example marketing cooperatives, may be useful. It is also shown that the marginal improvements in these key infrastructures could contribute about 0.1-0.4 percent of GDP, and possibly several percent, in some cases.
